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CHARACTERIZATION OF PHYSICO-CHEMICAL AND ANTI-MICROBIAL PROPERTIES OF LDPE 
FILMS WITH NANOPARTICLES FOR APPLICATIONS IN FOOD PACKAGING
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1. Introdução
$1DQRWHFQRORJLDHVWiUHODFLRQDGDjDSOLFDomRGHSDUWtFXODVRXLQWHUIDFHVFRPDRPHQRVXPDGLPHQVmR
QDHVFDODGHDQP$51$8'H67$0)25',QFRUSRUDUQDQRSDUWtFXODVPHWiOLFDVHP¿OPHVSROLPp-
ULFRVWHPSRWHQFLDOL]DGRDVIXQFLRQDOLGDGHVGHHPEDODJHQVFRQWULEXLQGRFRPRVXUJLPHQWRGHQRYDVHPHOKRUHV
SURSULHGDGHVGRPDWHULDOFRPSyVLWRHPFRPSDUDomRDRVPDWHULDLVLVRODGRV6&+,0,'7$1$.$HWDO
'85È1HWDO$VHPEDODJHQVDQWLPLFURELDQDVWrPRLQWXLWRGHUHGX]LURXUHWDUGDURFUHVFLPHQWR
PLFURELDQRSUHVHQWHSULQFLSDOPHQWHQDVXSHUItFLHGRVDOLPHQWRVHPEDODGRVRQGHRFRUUHPDVSULQFLSDLVUHDo}HV
GHGHWHULRUDomR'85È1HWDODOpPGDVSURSULHGDGHVHVVHQFLDLVFRPRDUPD]HQDUSURWHJHUHFRQWHULQIRU-
PDo}HVVREUHRSURGXWRQHODDFRQGLFLRQDGR
$VQDQRSDUWtFXODVGHSUDWDTXDQGRDSOLFDGDVHPXPSROtPHUR LQFUHPHQWDPDVSURSULHGDGHVGDVHP-
EDODJHQVFRPVXDDomRDQWLPLFURELDQDVLPSRUWDQWHDWULEXWRSDUDDSUHVHUYDomRGHDOLPHQWRV$28$'$
$8*867,1HWDO$FUHGLWDVHTXHDDSOLFDomRGDVQDQRSDUWtFXODVGHSUDWDQDHPEDODJHPDWXHFRPRH¿FD]
FRDGMXYDQWHQDFRQVHUYDomRSyVFROKHLWDGHIUXWDVHKRUWDOLoDVGHYLGRjVXDDWLYLGDGHDQWLPLFURELDQDHDVGHPDLV
SURSULHGDGHVWDLVFRPRHVWDELOLGDGHWpUPLFDHDWLYLGDGHDQWLPLFURELDQDLQYHVWLJDGDVQHVWHWUDEDOKR1HVWHFRQWH[-
WRREMHWLYDVHFDUDFWHUL]DU¿OPHVSROLPpULFRVFRQWHQGRQDQRSDUWtFXODVGHSUDWDHPWHUPRVGHVXDVSURSULHGDGHV
WpUPLFDVHVSHFWURVFySLFDVHRHIHLWRDQWLPLFURELDQRYLVDQGRDSOLFDomRHPHPEDODJHQVGHSURGXWRVKRUWLIU~WLV
2. Materiais e Métodos
2.1. Material Utilizado
)LOPHVGHSROLHWLOHQRGHEDL[DGHQVLGDGH3(%'DGLWLYDGRVFRPQDQRSDUWtFXODVGHSUDWD3(%'13$J
HPFRQFHQWUDomRFRPHUFLDOIRUDPIRUQHFLGRVSRUXPDHPSUHVDQDFLRQDOHVSHFLDOL]DGDHPIRUPDGHVDFRVSDUD
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HPEDODJHPFRPGLPHQV}HVGH[FP6DFRVGH3(%'SXUR3(%'FRPDVPHVPDVGLPHQV}HVWDPEpP
IRUDPIRUQHFLGRVSDUDFRPSDUDomR
2.2. Caracterização dos Filmes
2.2.1. Análises Termogravimétricas (TGA)
$PRVWUDVGHPJPJIRUDPDQDOLVDGDVXWLOL]DQGR7$,QVWUXPHQWV7*$DWPRVIHUDR[LGDWLYD
GHP/PLQUD]mRGHDTXHFLPHQWRGH&HLQWHUYDORGHWHPSHUDWXUDGH&D
$YDOLDomRGDDWLYLGDGHDQWLPLFURELDQDGRV¿OPHV
3DUDDYDOLDUDDWLYLGDGHDQWLPLFURELDQDGRV¿OPHVIRUDPXWLOL]DGRVWHVWHVin vitroFRPEDVHQDQRUPD-,6
=³$QWLPLFURELDOSURGXFWV±7HVWIRUDQWLPLFURELDODFWLYLW\DQGHI¿FDF\´-$321(6(,1'8675,$/
67$1'$5'8WLOL]RXVHFHSDVGHEDFWpULD*UDPQHJDWLYD(VFKHULFKLDFROL$7&&2WHVWHFRQVLVWH
QRFRQWDWRGRV¿OPHV3(%'13$JH3(%'FRQWUROHFRPLQyFXORGHE.coliD5 8)&P/SRUKFRPR
GHVFULWRSHODQRUPDSDUDTXDQWL¿FDUDUHGXomRHRXLQLELomRGRFUHVFLPHQWREDFWHULDQR
3. Resultados e Discussão
3.1. Caracterização dos Filmes
3.1.1. Análise Termogravimétrica
2SURFHVVRGHGHFRPSRVLomRWpUPLFDGRVGRLV¿OPHVRFRUUHXHPXPD~QLFDHWDSDGHSHUGDGHPDVVD
DVVLPFRPRRFRUUHXFRPRVFRPSyVLWRVGH3(%'HVWXGDGRVSRU'HQg et al)LJXUD3RGHVHREVHUYDU
TXHRV¿OPHVDQDOLVDGRVDSUHVHQWDPHVWDELOLGDGHWpUPLFDVHPHOKDQWHVFRPWHPSHUDWXUDGHLQtFLRH[WUDSRODGRGH
GHJUDGDomR7
onset
GH&SDUD3(H&SDUD132OLJHLURDXPHQWRQRVYDORUHVGD7
onset
SDUD13HYLGHQFLD
RDXPHQWRQRQ~PHURGHFULVWDOLWRVQRV¿OPHVUHWDUGDQGRRLQtFLRGDGHJUDGDomRIXVmRGR¿OPH081$52
$PDVVDUHVLGXDOREWLGDDSyVRWUDWDPHQWRWpUPLFRPHQVXUDGRD&QRVGRLV¿OPHVIRLHPWRUQRGH
SDUD3(HSDUD3(%'13$J$PHQRUSRUFHQWDJHPUHVLGXDOSDUDRV¿OPHVFRQWHQGR13$JGHYH
VHSURYDYHOPHQWHDGHJUDGDomRWRWDOGDSRUomRRUJkQLFDGDDPRVWUDTXHLQFOXLR6L2 detectado pela análise de 
('6QmRSUHVHQWHQDDPRVWUDGH3(%'SXUR
)LJXUD$QDOLVHWHUPRJUDYLPpWULFDQRV¿OPHVFRQYHQFLRQDLV3(%'H¿OPHVFRPQDQRSDUWtFXODVGH
SUDWD3(%'13$JHPDWPRVIHUDR[LGDWLYD
$WHPSHUDWXUDGHGHJUDGDomRHPGHSHUGDGHPDVVDIRLGHH&SDUD3(%'H3(%'13$J
UHVSHFWLYDPHQWH7DEHOD2EVHUYDVHTXHDDGLomRGHPDVWHUEDWFKHVFRQWHQGR13$JQDFRQFHQWUDomRFRPHUFLDO
SUHVHQWHQR¿OPHHVWXGDGRVGLPLQXLXDHVWDELOLGDGHWpUPLFDSURYDYHOPHQWHGHYLGRDPDLRUFDUJDRUJkQLFDTXH
FRPS}HHVVH¿OPH2VYDORUHVHQFRQWUDGRVSDUD3(%'HVWmRSUy[LPRVDRHQFRQWUDGRSRU%$6)$5H$/,
7&
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7DEHOD  'DGRV GD DQiOLVH WHUPRJUDYLPpWULFD GH ¿OPHV GH 3(%' H GH 3(%'13$J HP DWPRVIHUD
R[LGDWLYD
)LOPHV 7
onset
& 7& ǻP UD&3(%'    
3(%'13$J    
$YDOLDomRGDDWLYLGDGHDQWLPLFURELDQDGRV¿OPHV
 2V¿OPHVDGLWLYDGRVFRP13$JDSUHVHQWRXUHGXomRPLFURELDQDGHFRQWUDE. coli7DEHOD$
OLWHUDWXUDLQGLFDTXHRHIHLWRDQWLPLFURELDQRGDVQDQRSDUWtFXODVGHSUDWDpPDLVH¿FLHQWHQDVEDFWpULDV*UDPQH-
JDWLYDVFRPRDE. coliGHYLGRDHVWDELOLGDGHHPPHLRFRORLGDOPRGXODQGRRSHU¿OGHIRVIRWLURVLQDVSUHVHQWHQDV
SURWHtQDVEDFWHULDQDVLQWHUIHULQGRQRFUHVFLPHQWRGDVEDFWpULDV.,0HWDO6,1*+HWDO
7DEHOD$YDOLDomRDQWLPLFURELDQDGRV¿OPHVFRQWHQGR13$J
,QyFXOR,QLFLDO &RQFHQWUDomRDSyV
KGHFRQWDWR
5HGXomR
8)&P/ 8)&P/ 
Escherichia coli
3(%' [ [ 
3(%'13$J [ [ 
4. Conclusões
&RQFOXLVHTXHRV¿OPHVDGLWLYDGRVFRPQDQRSDUWtFXODVGHSUDWDDSUHVHQWDUDPHVWDELOLGDGHWpUPLFDVH-
PHOKDQWHDRV¿OPHVFRQYHQFLRQDLV2HQVDLRPLFURELROyJLFRLQGLFRXTXHR¿OPHVHVWXGDGRVSRVVXHPDWLYLGDGH
antimicrobiana contra E.coli(VWHVGDGRVVmRLQGLFDWLYRVTXHRV¿OPHVFRP13$JSRGHPWHPSRWHQFLDOGHVHUHP
XWLOL]DGRVFRPRHPEDODJHQVGHDOLPHQWRVSRUpPUHTXHURXWURVHVWXGRVSDUDFRPSURYDUVXDH¿FiFLD2XVRGH
HPEDODJHPFRPQDQRSDUWtFXODVGHSUDWDpFRQVLGHUDGRSURPLVVRUQRDXPHQWRGDFRQVHUYDomRGH IUXWDVHKRU-
WDOLoDVDJUHJDQGRYDORUFRPHUFLDODRSURGXWRHGLPLQXLQGRSHUGDVSyVFROKHLWDGHYLGRDRLQFUHPHQWRHPVXDV
SURSULHGDGHV
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